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Child health and educational achievement have caught a lot of attention 
from economists studying development. Several factors have been identified as 
the determinants of child health and educational achievement in developing 
countries. In particular, maternal education is found to be a very important 
determinant of child health and educational achievement. However, the 
literature has much overlooked another important determinant of both child health 
and educational achievement - the parental and, especially, the maternal childcare. 
This thesis examines the determinants of child health and educational 
achievement by employing data from China. We show empirically that, in 
addition to the determinants found by previous researchers, maternal childcare 
time is another important determinant of child health and education. Our results 
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Chapter 1 Introduction 
Poor health and education of people, especially those of children, are 
byproducts of underdevelopment. It is estimated that 22.5 percent of children in 
- • 
developing countries suffer from malnutrition\ Studies have also estimated that 
46 percent of people in developing countries are illiterates, 25 percent of children 
who are of the age of six to twelve do not receive primary education and 80 
percent of children who are of the age of thirteen to eighteen do not receive 
secondary education (Todaro, 2000). When children have poor health or/and 
education, they will grow up with low labor productivity and end up being poor 
(Behrman, 1990). One of the goals in economic development is to improve the 
health and education of people, especially those of children. Understanding the 
determinants of child health and educational development are the key to design 
\ 
well-functioning policies for improving child health and education. 
China, a developing country with a large population, is striving to improve 
its productivity. Since 1979，China has carried out the One-Child Policy, under 
1 The finding is from the Nutrition Assessment conducted by CARE International on the study of 
Palestinian population in the West Bank and Gaza Strip. 
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which one household is allowed to have only one child. It is expected to reduce 
its population in the following few decades. Facing a drop in labor force in the 
future, China has to raise the health and education of people, especially that of 
children, so as to enhance the labor productivity in the future. Thus, child health 
and education becomes an important issue. The aim of this thesis is to identify 
the determinants of child health and educational achievement in China. 
Child health has caught a lot of attention from economists in the 
development field. Child health is important because not only it is an indicator 
of life quality, but also it is positively correlated with children's education, future 
labor supply and wages (Behrman, 1990). Many studies have been conducted to 
find the determinants of child health. It is found that parental education 
(Behrman, 1990; Glewwe, 1999; Sandiford, et al., 1995), family wealth or income 
(Wilcox-Gok, 1983; Case et al., 2002), child health endowment (Wilcox-Gok, 
1983), nutrition intakes (Rosenzweig and Wolpin, 1988), and local health 
environment (Desai and Alva, 1998) are all important determinants of child 
health.^ 
‘Other factors include family disruptions such as parental divorces (Mauldon, 1990), sex of the 
child (Das Gupta, 1987; Hill and Upchurch, 1995). 
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Several factors have been identified as the determinants of child 
educational achievement in developing countries. Mother's education is found 
to be a very important determinant of child educational achievement (Blau and 
Grossberg, 1992; Desai et al.，1989). Educated mothers not only educate their 
own children better at home, but also provide more family income, which helps 
children receive better formal education. Child health is another important 
determinant of child educational achievement (Alderman et al., 2001; Behrman 
and Lavy, 1997; Glewwe and Jacoby, 1995; Glewwe et al., 2001). Parents tend 
to invest more in healthier children in their education, and healthier children are 
sent to school at an earlier age and are found to have better performance in school. 
However, the literature has much overlooked another important 
determinant of both child health and educational achievement - the parental and, 
especially, the maternal childcare. When parents spend more time at home, they 
could prepare better food for their children in terms of both nutrition and tastes, 
and provide more education to their children (Jaquith, 1996). Parental time spent 
at home can also reduce the chance of the children getting ill, and help ill children 
J 
to recover (Glick and Sahn, 1998). Moreover, a lot of pediatricians claim that 
more time spent by mothers taking care of children during their early year of life 
tend to make the children more confident (Belsky, 1988; Melhuish, 1991). 
Maternal childcare time, especially that in children's early years, is an important 
factor in the development of the children's psychology and character, which may 
also help children to have better health and cognitive development. Although 
there is no systematic empirical analysis, anecdotal evidence suggests that 
parental childcare time indeed improves child health (Glick and Sahn, 1998) and 
educational achievement (Jaquith, 1996). The main reason for the lack of 
empirical research on the impact of parental childcare on child health is the lack 
‘ of data. It is rare to have a data set that includes all the information needed to 
estimate a fully specified child educational achievement production function, such 
as education, nutrition, health and other socioeconomic variables. 
Omitting the parental childcare time in the estimation of child health 
equation could cause omitted variable bias. For example, when parents spend 
more time at home taking care of children, they may prepare more nutritious 
foods for children, which will increase child health indirectly. At the same time, 
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more childcare time will increase child health directly through more attentive and 
affectionate care. When estimating the effect of nutritional intakes on child 
health, the omitted childcare time is correlated with both child health and his/her 
nutritional intakes; thus, omitting the childcare time can cause spurious 
correlation in the estimation (Alderman et al., 2001; Behrman and Lavy, 1997; 
Glewwe and Jacoby, 1995). 
Omitting the parental childcare time in the estimation of child educational 
achievement equation could also cause omitted variable bias. For example, 
" w h e n estimating the effect of child health on educational achievement, the omitted 
childcare time could be correlated with both a child's health status and his/her 
educational achievement, and thus can cause spurious correlation in the estimation 
(Alderman et al, 2001; Behrman and Lavy, 1997; Glewwe and Jacoby, 1995). 
w 
As a remedy, parental labor supply has been used as a proxy for parental childcare 
time (Desai et al.，1989; Blau and Grossberg, 1992). However, parental labor 
supply is not a perfect measure for parental childcare time because the non-work 
time of parents also includes leisure. Moreover, labor supply also has the 
income effect. Working mothers will have larger income that could allow the 
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mothers to provide better education for children. Datcher-Loury's paper (1988) 
is the only one to our best knowledge that uses maternal time in household 
activities to measure childcare time, but maternal time in household activities is 
still not a perfect proxy for childcare time since many household activities are not 
related to children. 
The purpose of this thesis is to find the determinants of child health and 
educational achievement, in the case of China, and to show empirically, in 
addition to the determinants found by previous researchers, maternal childcare 
‘t ime is another important determinant of child health and education. We draw 
‘ o n the China Health and Nutrition Survey (CHNS) data collected by the Carolina 
Population Center (CPC) at the University of North Carolina at Chapel Hill, the 
Institute of Nutrition and Food Hygiene, and the Chinese Academy of Preventive 
Medicine. The dataset is very unique because it includes not only the basic 
socioeconomic variables of the households and communities, but also the 
nutrition and health information of these households. Moreover, it has the 
childcare time spent by all household members. To our best knowledge, this is 
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the most comprehensive dataset available for studying child health and 
educational achievement in developing countries. 
The rest of this thesis is organized as follows: Chapter 2 presents the 
literature review, Chapter 3 specifies the empirical strategy, Chapter 4 describes 
the data used, Chapter 5 and 6 reports the empirical results for the determinants of 
child health and educational achievement respectively and Chapter 7 gives the 
conclusion of this thesis. 
Chapter 2 Literature review 
2.1 The Determinants of Child Health 
Child health has caught a lot of attention from economists in the 
development field. Child health is important because not only it is an indicator 
of life quality, but also it is positively correlated with children's education, future 
labor supply and wages (Behrman, 1990). Many studies have been conducted to 
find the determinants of child health. Apart from family wealth or income 
(Wilcox-Gok, 1983; Case et al., 2002), child health endowment (Wilcox-Gok, 
1983)，nutrition intakes (Rosenzweig and Wolpin, 1988), and local health 
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environment (Desai and Alva, 1998), parental education is an important 
determinant of child health. 
Behrman (1990) argues that mother's years of education has positive 
impact on improving child health and nutritional status. More educated mothers 
could produce healthier children by providing more nutritious food. He further 
claims that higher human resources investment, including investment in child 
health, would improve the problem of poverty. 
‘ Glewwe (1999) decomposes the mechanisms through which mother's 
education could raise child health into various ways. He argues that schooling 
indirectly provides ..the health knowledge and skills of choosing health and 
nutritional inputs. Literacy and numeracy skills acquired in school help the 
mothers to learn health knowledge outside the school. Mother's schooling also 
raises family incomes, which in term improves nutritional inputs and living 
environment conditions. However, little literature has been done in investigating 
the impact of maternal childcare time on child health. As argued above, omitting 
^ Other factors include family disruptions such as parental divorces (Mauldon. 1990). sex of the 
child (Das Gupta, 1987; Hill and Upchurch，1995). 
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the parental childcare time in the estimation of child health equation could cause 
omitted variable bias and spurious correlation in the estimation. The aim of this 
thesis is to examine the relationship between maternal childcare time and child 
health. 
2.2 The Determinants of Child Educational Achievement 
Healthier children are thought to have better performance at school and are 
sent to school at an earlier age, which thereby allows the children to enter the 
labor force market earlier. Since child health and schooling both reflect the 
choices of the household regarding human capital investment on children, 
‘ ignoring the endogeneity problem may cause biased results. There are only a 
few studies in the literature controlling for the household behavioral choices and 
the results are found to be robust in presence of unobserved characteristics and 
、、 
measurement errors (Glewwe and Jacoby, 1995; Behrman and Lavy, 1997; 
Glewwe et al., 2001; Alderman et al., 2001). The following will summarize the 
four papers in detail. 
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Glewwe and Jacoby (1995) argue that nutritional deficiencies in early 
childhood cause delay in primary school enrollment. They use the fixed-effect 
method in the estimation to solve the endogeneity problem due to the fact that 
there may be unobserved child or household-specific factors affecting both 
nutrition and schooling of the child. Their results are found to be two-fifth 
smaller than that the standard ordinary least squared (OLS) estimates although the 
estimates remain significant. Besides, they find that costs of sending children to 
school, for example school fees, are not significant in affecting delays. 
Behrman and Lavy (1997) estimate the impact of child health or nutrition 
on the cognitive achievement given the endogenous determination of child health 
and possible measurement problems. The results they find are very sensitive to 
�� the assumptions they make about the underlying behavior. If it is assumed that 
there is no other unobserved household choice variable, for example parental time 
allocations, affecting the child's schooling success, the estimated impact of child 
health is much larger than that in the standard OLS estimation. However if this 
assumption is dropped and there is control for these unobserved factors, the 
- -tm. 
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results suggest that OLS estimates have upward biases towards the true causal 
impact of child health. 
In Glewwe et al.'s (2001) paper, they estimate the impact of child nutrition 
on three aspects of child schooling, including the age of initial school enrollment, 
grade repetition and cognitive achievement. They find that malnutrition of 
children causes delays in primary school enrolment and there is a positive relation 
between nutrition and school achievement. Malnourished children are found to 
enter school later and perform relatively poorly at school, after controlling for 
t* 
unobserved family and community heterogeneity by using within-sibling 
estimates. 
�� The impact of child health on school enrolments is investigated by 
Alderman et al. (2001) using price shocks to control for the unobserved behavior. 
The results they find are quite sensitive to the estimation procedure. They argue 
that child nutrition status is predetermined rather than determined by household 
choices in the presence of unobserved factors such as preferences and health 
endowments. By assuming that long-run expected prices do not directly affect 
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the schooling enrollment decision, the estimation results do not show significantly 
positive relation between nutrition and school enrollment. 
Apart from child health, there are other important factors in determining 
the schooling of a child. In the literature, some research studies have been done 
on investigating the relationship between mother's time allocations and child's 
schooling without the child nutrition status as an independent variable. They use 
actual maternal time used in household activities (Datcher-Loury, 1988) or 
maternal employment status (Desai et al., 1989; Blau and Grossberg, 1992) as a 
proxy for the maternal childcare time to study the impact of childcare time on the 
‘ child's years of schooling and cognitive achievement. The following will 
summarize the three.papers in detail. 
Datcher-Loury (1988) estimates the effect of maternal childcare time on 
children's years of schooling using the data from the University of Michigan 
Panel Study of Income Dynamics (PSID). She uses actual maternal time used in 
household activities during the child's upbringing as a proxy for mother's 
childcare time. She finds that greater childcare time of highly educated mothers 
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significantly raises children's years of schooling. Other household variables, 
such as parents' years of education and family income, have positive effects on 
the offspring's years of schooling. However, more siblings in the same or older 
age groups lower the level of schooling. 
The effects of maternal employment on the intellectual ability of 
4-year-old children are investigated by Desai et al. (1989) using the 1986 National 
Longitudinal Surveys Youth Cohort (NLSY) data. They separate the effects of 
maternal employment into direct and indirect ones by controlling maternal 
earnings, presence of younger siblings, and narrow birth spacing in their model. 
They find that for boys in higher income families, mother's employment during 
the first year of the child's life has a significantly negative impact on the child's 
� � P e a b o d y Picture Vocabulary Test (PPVT) scores at the age of 4. However, for 
girls in high-income families, there is a significant positive effect of maternal 
employment in the second year of their daughters' life on the girls' PPTV scores. 
The overall effect of maternal employment on the child's test score is found to be 
negligible. 
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Blau and Grossberg (1992) study the effects of maternal labor supply on 
children's cognitive development using the data from 1986 NLSY. The result 
greatly depends on when the maternal employment occurs. They find that 
maternal employment during the first year of the child's life has a negative impact 
on the child's age-standardized test scores on the PPVT, while maternal 
employment during the second and later years has a positive offsetting effect on 
the scores. They also suggest that the quality of parental time, which is 
measured by the mother's verbal ability and the father's education, will have a 
significant and positive impact on the child's PPVT scores. Moreover the 
number of sibling in the family is found to have a significant negative effect. 
These are the summary on the determinants of child health and education 
�� in previous studies. Mother's schooling is the main determinants of child health 
while child health and mother's employment are the main determinants of child 
education. None of these studies uses maternal childcare time to estimate its 
impact on child health and education. By the next chapter, empirical strategy 
used in this thesis is specified. 
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Chapter 3 Empirical Strategy 
3.1 Model of Child Health 
One of the aims of this thesis is to examine the determinants of child 
health. We examine the determinants of child health by estimating a child health 
production function. Previous studies have found that parental education 
(Behrman, 1990; Glewwe, 1999; Sandiford, et al, 1995), family wealth or income 
(Wilcox-Gok, 1983; Case et al., 2002), child health endowment (Wilcox-Gok, 
1983)，nutrition intakes (Rosenzweig and Wolpin, 1988)，and local health 
environment (Desai and Alva, 1998) are all important determinants of child health. 
Besides these inputs of child health production, which have been used in the 
‘literature, we also include parental childcare time in estimating the child health 
production function, which is an important variable as explained above. 
、、 
Following Glewwe (1999) and Wilcox-Gok (1983), the child health 
production function is given as: 
Hi = ao + aiTi + a2Ei + asNi + Xi^^ + e i (1) 
where the dependent variable Hi is the body mass index (BMI) or z-scores for 
height. The BMI, which is defined as the weight (in kilogram) divided by height 
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(in meter) squared, is a common indicator of health used by nutritionists. The 
z-scores for height measures the number of standard deviations of a child's height 
above or below the mean height for that age and sex. As height is frequently 
used as the indicator of nutritional status, z-scores can be used as an indicator of 
health. 
The independent variables are as follows: Ti is the childcare time by 
mothers or/and fathers in hours per week; Ei is the education of mothers and 
fathers in years of schooling; Ni is the child's nutritional intake, measured by 
calories of the daily food intake; Xi is the vector of other household and 
community variables as introduced above, and e i is the error term. 
�� We hypothesize that child nutritional intake, childcare time and education 
of parents, especially those of mothers, have a positive effect on the child health 
indicators. That is, we hypothesize that ai > 0, a2 > 0 and a3>0. 
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3.2 Model of Child Educational Achievement 
Another aim of this thesis is to examine the determinants of child 
educational achievement. In particular, we want to test whether parental 
childcare improves child education. Prior research has used two variables to 
measure child education: academic performance and school enrolment age. We 
use the school enrolment age in this thesis because the academic performance 
information is not available in the data. School enrolment age is a good 
indicator for child cognitive development or education because a child with better 
cognitive development or home education at younger age may go to school earlier. 
It is also argued by Glewwe and Jacoby (1995) that children, who enter school 
‘ earlier, most likely perform better in school and enter the labor force market 
earlier, so that they can have a larger lifetime income. Thus school enrolment 
�� age is critical in determining the academic achievement of the child. 
Child educational achievement is determined by a number of household 
inputs at the earlier age of the child development. Prior research finds that child 
health is very important in determining the school enrolment age of a child and 
healthier children tend to enter school earlier (Alderman et al., 2001). Blau and 
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Grossberg (1992) and Glewwe and Jacoby (1995) show that children with more 
educated mother enter school earlier and have better performance at school. 
Another important determinant of the child's educational achievement is 
the parental childcare time. When parents spend more time at home, they could 
provide more education to children. Moreover, a lot of pediatricians claim that 
more time spent by mother taking care of her children during their first year of life 
tend to make the children more confident (Belsky, 1988; Melhuish, 1991). 
Childcare time is also an important factor in the development of the children's 
psychology and character, which may also help children to have better educational 
achievement later. 
�� Due to the limitation of data, little research has been conducted in testing 
the effect of parental childcare time on children's academic performance directly. 
However, the impact has been tested indirectly by using the labor supply to 
proximate childcare time. Blau and Grossberg (1992) and Desai et al. (1989) 
find that maternal employment during early years of a child's life has a negative 
impact on the child's performance in the Peabody Picture Vocabulary Test (PPVT) 
18 
scores. Datcher-Loury (1988) suggests that when mothers spend more time at 
home, the child's years of schooling increases significantly. In this paper we test 
the effect of the parental childcare time on a child's academic performance 
directly. 
Omitting the parental childcare time in the estimation of child educational 
achievement equation could cause omitted variable bias. For example, the 
omitted childcare time could be correlated with both the child's health status and 
his/her educational achievement in estimating the impact of child health on 
"educational achievement, thus omitting childcare time can cause spurious 
‘ correlation in the estimation (Alderman et al., 2001; Behrman and Lavy, 1997; 
Glewwe and Jacoby,. 1995). As a remedy, parental labor supply has been used as 
a proxy for maternal childcare time (Desai et al., 1989; Blau and Grossberg, 1992). 
However, parental labor supply is not a perfect measure for parental childcare 
time because the non-work time of parents also includes leisure. Moreover, 
labor supply also has the income effect. Working mothers could provide better 
education for children with higher income. Datcher-Loury (1988) is the only 
researcher to our knowledge who uses maternal time in household activities to 
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measure childcare time, but maternal time in household activities is still not a 
perfect proxy for childcare time since many household activities are not related to 
children. 
To estimate the effects of childcare time, we follow the approaches of 
Alderman et al. (2001), Behrman (1990)，and Glewwe and Jacoby (1995) and 
estimate the following equation: 
Si = bo + biHi + b2Ti + bsEi +Aib4 + £ i. (2) 
The dependent variable. Si, is the child's school enrolment age. The independent 
variables are as follows. Hi is an indicator of child health. Following the 
approach of Alderman et al. (2001), Glewwe and Jacoby (1995) and Glewwe et al. 
(2001), we use the z-scores for height to measure child health. The z-scores for 
� � h e i g h t measure the number of standard deviations of a child's height above or 
below the average height for that age and sex. As height is frequently used as 
the indicator of nutritional status, z-scores can be used as an indicator of health. 
Ti is the childcare time in hours per week spent by mothers or/and fathers. Ei is 
the education of mothers and fathers. Xi is the vector of household and 
community variables including family wealth or income, e i is the error term. 
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First, Equation (2) is estimated by the ordinary least squares (OLS). We 
hypothesize that the child's z-scores, the childcare time and education of parents, 
especially those of mothers have a negative effect on the child's school enrolment 
age. That is, we hypothesize that bi < 0, b2 < 0 and bs <0. 
Estimating Equation (2) by OLS could be biased because the child health 
and the parental childcare time are endogenous. Child health, parental childcare 
time and child's school enrolment age are all choices made by parents 
simultaneously, and these choices are affected by the same household and 
‘ community variables. Without controlling for the simultaneity, the estimates of 
the impact of child health and childcare time on the child's school enrolment age 
�� may be biased. 
To solve the endogeneity problem, the two stage least squares (2SLS) 
method is employed. The key to using the 2SLS method is to find valid 
instrument variables (IVs). A good IV should be correlated with child health and 
the parental childcare time, but should not affect the school enrolment age except 
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through the effects of child health and parental childcare time. 
In this thesis, the lagged market prices of some commonly consumed food 
and the average wage level of husbands and wives of that community are used as 
IVs. These variables are good IVs because they satisfy both criteria. First, the 
commodity prices are correlated with the cost of investing in child health, while 
the wage levels are correlated with the time value of parents and thus the parental 
childcare time. Second, the lagged prices and wages should not have 
independent effect on the school enrolment age when the permanent prices and 
wages are also included in the second stage regression. According to Alderman 
‘ et al. (2001), it is the permanent prices or prices at subsequent age when school 
enrolment decisions are made that affect the household decision on school 
�� enrolment. Once the permanent prices are controlled, lagged prices become 
valid IVs. 
We employ 2SLS to estimate the following equation: 
Si = Co + CiHi + C2Ti + CsEi + C4Pi + X^ Cs + £ i (3) 
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where Pi is the permanent price, measured by average price level from 1989 to 
1997. We treat H and T as endogenous variables and use the lagged prices as 
identifying instruments. 
Chapter 4 Data 
This thesis uses the China Health and Nutrition Survey (CHNS) data 
collected by the Carolina Population Center (CPC) at the University of North 
Carolina at Chapel Hill, the Institute of Nutrition and Food Hygiene, and the 
Chinese Academy of Preventive Medicine. The survey was conducted in 1989, 
1991, 1993 and 1997 by an international team of researchers whose backgrounds 
‘ c o v e r nutrition, public health, economics, sociology, Chinese studies, and 
demography. The CPC has put a lot of effort into staff training and quality 
� c o n t r o l to make sure that the data is of high quality. 
The survey contains information on the health and education of children, 
education and income of parents, and time spent by household members on 
various activities. It also includes detailed information on household and 
community characteristics. In estimating the child health and the child's school 
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enrolment age, we use the data, in which all children are under the age of six, in 
the 1989 sample, except for the child's school enrolment age and the long-run 
prices and wages. Since there is no direct information on the children's age of 
entering school in the data, we get it by subtracting the number of years of 
schooling they have received from their age in 1997. It is assumed that for those 
children studying in 1997，once they have entered the school, there is no break in 
the study period. The long-run prices and wages are obtained from the data in 
all four years. They are the average prices and wages from 1989 to 1997. 
Totally, there are 3,795 households with 1,187 children under the age of 
six in the 1989 sample. Among the sample, 80% are from rural areas, and 20% 
are from urban areas. The sample households have an average per capita income 
� � o f 869 Yuan in 1989, about 27% lower than the national average of 1,189 Yuan. 
The summary statistics of variables is reported in Table 1. 
Examining the data preliminarily, we found that mothers on average 
received 6.61 years of schooling, and fathers received 1.36 years more of 
schooling. On average, mothers spent 16.74 hours per week taking care of their 
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children, which triples the time fathers spent. This shows that mothers assumed 
major responsibility in taking care of children. However, as more women are 
going out to work, about one-fifth of the mothers spend no time on childcare. 
For these households, children may have been taken care of by other household 
members, especially grandparents, or by the caregivers in the childcare centers. 
The proportions of mothers spending no time taking care of their children in rural 
and urban areas are almost the same. 
The average age of school enrolment is 6.38，which is a little older than 
the official school enrolment age of six in China. Children in rural areas enroll 
at the age of 6.43, which is later than those in urban areas who enroll at the age of 
6.16. About 62 percent of children enroll in school at or before the age of six, 
�� while the rest enroll at a later age. About 59 percent children in rural areas enroll 
at or before the age of six, while it is 15 percentage points higher in urban areas. 
These are the summaries statistics of the main variables in this thesis. By the 
next two chapters, empirical results for the determinants of child health and 
educational achievement are reported. 
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Chapter 5 Empirical Results for the Determinants of Child 
Health 
5.1 OLS Regressions 
Equation (1) is estimated by Ordinary Least Squares (OLS), with the 
child's BMI as the dependent variable. The independent variables. include 
maternal childcare time, paternal childcare time, parental childcare time, mother's 
education, father's education, child's age, age squared, a dummy for male child, 
child's daily calorie intake, household per-capita income, the age of mother at first 
birth, the number of children in the household, the cash subsidy received by the 
household, the non-labor income, quality of road, water source, and the 
interaction of mother's education with childcare time. Definitions of variables 
are presented in Appendix 1. Regression results are reported in Table 2, 
�� In the first column of Table 2, we report the results of an OLS regression 
that does not have the childcare time variables. Contrasting to the finding of 
Glewwe (1999) that the mother's education has a positive impact on child health, 
our results indicate that the education levels of both parents have no significant 
impact on the child's B M l / The coefficients on both variables are not 
4 Desai and Alva (1998) also find a weak link between maternal education and child health after 
controlling other socioeconomic variables. 
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significant and the signs are negative. Moreover, the calorie intake also does not 
have any significant effect on the child health. This could be due to the fact that 
the calorie intake is measured in the three days during the survey. As noted by 
Deolalikar (1988)，only the long-run calorie intake can have an important impact 
on child health. 
Other variables have the expected signs. BMI decreases with the child's 
age. The child's age has a negative and significant coefficient, but its square term 
has a positive but insignificant coefficient. The coefficient on the dummy 
variable male is positive meaning that boys have a higher BMI than girls, which is 
commonly recognized by nutritionists (Dombusch et al., 1991). Besides, boys 
could also have higher BMI because of discrimination against girls (Das Gupta, 
„ 1987; Hill and Upchurch, 1995). Boys may receive more nutritious food than 
girls do. 
Household cash subsidy is positive and highly significant. With more 
household cash subsidy, the child has a higher BMI. Number of children in the 
household has a positive and significant coefficient. With more children in the 
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household, the child has a higher BML Other results in column (1) are not 
significant. 
In the last five columns of Table 2，we report the regressions that include 
childcare time measures as independent variables. The results in columns (2) 
and (5) show that maternal childcare time improves the child's BMI. The 
coefficient on the variable maternal childcare time is positive and significant. 
An increase of the maternal childcare time by one standard deviation (22.98 hours 
per week) makes the child's BMI 0.16 units (22.98 * 0.007) higher. On the 
contrary, the paternal childcare time does not have a significant effect on the 
child's BMI as shown in columns (3)，(5) and (6). These findings again show 
the importance of mothers in the child's early development. Note also that 
�� adding the childcare time variables does not change significantly the coefficients 
of other variables in the estimations. 
Following Sandiford et al. (1995), we also add an interaction term of 
maternal education and childcare time into the last column in Table 2. The 
coefficient on the interaction term is positive and significant at 5% significance 
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level, which is consistent to the findings of Sandiford et al. (1995). More 
educated mothers could produce healthier children for the same time spent with 
children. 
Table 3 reports the results of regressions using the z-scores as the 
dependent variable. Contrast to the results of the BMI regressions, the maternal 
childcare time does not have any significant effect on the child's z-scores for 
height. The sign of the coefficient on maternal childcare time is even negative in 
column (5). The paternal childcare time also does not have any significant effect 
on the child's z-scores for height. Moreover, none of the coefficients on the 
mother's or father's education or the daily calorie intake is significant. These 
results indicate that none of these factors, as they are measured, affects the child's 
height significantly. 
Two variables have significant effect on the child's z-scores for height. 
One is the parents' average height as a measure of the child endowment. An 
increase of the height of the parents by one centimeter will increase the child's 
z-scores by five percent. The other significant variable is the number of children 
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in the household. The number of children is a good measure of the long-term 
nutritional or childcare status since more children in a family means less nutrition 
and care for each child, ceteris paribus. 
To summarize, we find that the maternal childcare is an important 
determinant of a child's weight, measured by the BMI, but it is not important in 
determining the child's height, measured by the z-scores. Moreover, none of the 
other variables such as the parents' education and the short-term nutritional 
intakes are important determinants of the child's health status. However, the 
child's endowment has an important impact on the child's height. 
5.2 Conclusion 
�� Poor health of people, especially that of children, is a byproduct of 
underdevelopment. It is estimated that 22.5 percent of children in developing 
countries suffer from malnutrition�. When children are of poor health at younger 
age, their cognitive development is hindered, and their education is negatively 
affected (Glewwe and Jacoby, 1995). These children, who have both poor health 
5 The finding is from the Nutrition Assessment conducted by CARE International on the study of 
Palestinian population in the West Bank and Gaza Strip. 
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and education, will grow up with lower labor productivity, and end up being poor 
(Behrman, 1990). One of the goals in economic development is to improve the 
health of people, especially that of children. 
Understanding the determinants of child health is the key to design 
well-functioning policies for improving child health. We find that the maternal 
childcare time is an important determinant of child health when child's BMI is 
used as an indicator of child health, but it is not important in determining child 
health when child's z-scores for height is used as the indicator. This may be due 
to the fact that BMI is a more accurate indicator of child health than z-scores. 
However, we find that maternal education and income do not have any significant 
effect on child health. The government may consider policies that encourage 
more parental, especially maternal childcare in the early stage of children's life. 
Chapter 6 Empirical Results for the Determinants of Child 
Educational Achievement 
In this section, the results of the regressions on the child's school 
enrolment age are presented. Firstly standard OLS regressions are estimated, 
and then 2SLS regressions are followed. Lastly we have the robustness checks 
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to cope with the problems of measurement errors, multicollinearity and sample 
censoring. 
6.1 OLS Regressions 
We first report the OLS estimation results in Table 4. The dependent 
variable is the school enrolment age of a child. The independent variables 
include z-scores for height, maternal childcare time, paternal childcare time, 
mother's education, father's education, a dummy for male child, household 
per-capita income, the age of mother at first birth, number of children in the 
household, cash subsidy received by the household, household non-labor income, 
an urban indicator, and the interaction of mother's education with childcare time. 
In the first column of Table 4, we report the results of an OLS regression 
that does not include the childcare variables. Consistent with Glewwe et al.'s 
findings (2001), z-scores has a negative and significant effect on the age of school 
enrolment. As z-scores is an indicator of the health or nutrition status of a child, 
a negative coefficient on z-scores means that a healthier child enters school earlier. 
Also consistent with the literature (Alderman et al., 2001; Glewwe and Jacoby, 
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1995), education of both parents helps a child enroll in school earlier. The 
coefficients on both the mother's and the father's education attainments are 
negative and significant, which mean that children with more educated parents 
enter school earlier. 
A number of other variables also have significant coefficients. Boys 
enter school 2.36 months (0.197 years * 12) later than girls do. This could be 
due to the relatively higher productivity of boys than girls in household work or 
farming, so boys are sent to school later. Children whose mothers gave birth to 
their first child at an older age will enroll in school earlier. The reason is that, 
older mothers may have higher education level, larger accumulation of income, 
and thus could have more time at home taking care of children. The coefficient 
� on the number of children in a household is positive and significant. With one 
more sibling, the child will enter school 1.75 months (0.146 years * 12) later, as 
the opportunity cost of sending a child to school in the household becomes higher. 
This is also consistent with the findings of Blau and Grossberg (1992) and 
Datcher-Loury (1988). Finally, the child's school enrolment age decreases as the 
cash subsidy received by household increases. 
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In columns (2) and (3) of Table 4, we report the results of the regressions 
with the parental childcare time measures included as independent variables. 
Regression results show that the maternal childcare time helps the child to enroll 
in school at younger age. The coefficient on the variable maternal childcare time 
is negative and significant. An increase of the maternal childcare time by 22.98 
hours per week (one standard deviation) will help the child enroll in school 0.83 
months (22.98 * 0.003years * 12) earlier, which is a rather small number. The 
coefficient on the paternal childcare time is also negative, but not significant. 
After adding the childcare time variables, the coefficients of other variables do not 
change much. 
Columns (4) to (6) report the results of the regressions excluding two 
VN 
variables: the age of mother at first birth and the number of children in a 
household. We exclude these two variables because they are household decision 
variables that might be endogenous. After dropping these two variables, the 
maternal childcare time is still negative and its magnitude is similar to that in 
column 2. Moreover, in all these three columns, both maternal and paternal 
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childcare time are included simultaneously. Again, the maternal childcare time 
has a more significant effect on the child's school enrolment age than the paternal 
childcare time. 
According to Blau and Grossberg (1992), more educated mothers could 
produce better children for the same time spent with children. To test this 
hypothesis, we add an interaction term of maternal childcare time with the 
mother's education in column 6. If more educated mothers' childcare time is 
more effective，the interaction term should be negative. However, the test result 
does not support the hypothesis. The coefficient on the interaction term is 
‘ positive and not significant.^ 
6.2 2SLS Regressions 
The OLS estimates may be biased, due to the endogeneity of z-scores and 
parental childcare time. To solve the endogeneity problem, the 2SLS estimation 
6 Table 6 reports the results of OLS regression of equation (2) with non-zero childcare time b � 
parents. The results are quite similar to those in Table 4. The child's z-scores has a significant 
and negative impact on the child's school enrolment age. Mother's childcare time is negative and 
significant except when the interaction terms are added into the estimations. Father's childcare 
time is not significant at all. Similar to the findings in Table 4，more educated mothers and 
fathers send their children to school earlier. 
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is employed. The lagged market prices of some commonly consumed food and 
the average community wages are used as instrument variables (IVs). Assuming 
that lagged market prices and wages do not affect the child's school enrolment age, 
except through the child health and the parental childcare time, these IVs can 
identify the effects of child health and parental childcare time. This assumption 
is well grounded once we control the permanent prices in the regression. 
We estimate Equation (3) by the 2SLS estimation and report the results in 
Table 5. The 2SLS results still support the hypothesis that the school enrolment 
age of a child decreases with the maternal childcare time. The maternal 
‘ childcare time is negative in all four cases where the variable is included as an 
independent variable, and it is significant in three cases. Moreover, the 
magnitude of the impact is much larger than that of the OLS estimate (-0.018 
vs. -0.003). If a mother spends 22.98 hours more each week in taking care of 
her child, the child will enter school 4.96 months (22.98 * O.OlSyears * 12) earlier. 
Consistent with the finding of OLS estimates, the 2SLS results also show that the 
paternal childcare time does not have a significant effect on the school enrolment 
age of a child. 
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Mother's education affects the school enrolment age significantly in the 
regression without the maternal childcare time as an independent variable 
(columns (1)). However, its effect becomes insignificant when the maternal 
childcare time is added as an independent variable (columns (2), (5) and (6)). 
This indicates that the maternal childcare time and the mother's education are 
correlated with each other. More specifically, more educated mothers tend to 
spend more time taking care of their children, probably because they value 
maternal childcare more. Thus, if we do not control the maternal childcare time, 
the mother's education will pick up its effect; once we control the maternal 
‘ childcare time, the partial effect of the mother's education becomes insignificant. 
Although the paternal childcare time is not significant, the father's 
education remains significant in the 2SLS estimation. The magnitude of its 
impact is about the same as that of the OLS estimates. 
Consistent with the OLS estimates, the z-scores also have a negative effect 
on the school enrolment age. The coefficient on the variable is negative in all six 
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regressions in Table 5. Moreover, the magnitude of the coefficient in regressions 
controlling the maternal childcare time, i.e., columns (2), (4), (5) and (6), is much 
larger than that of the OLS estimates (-0.163 to -0.378 vs. -0.073 to -0.087). 
This shows that, with controlling for the endogeneity problem of z-scores, the 
actual impact of z_scores is much greater than the result obtained in the standard 
OLS approach. The coefficients of other variables are very similar to those from 
OLS estimates. 
6.3 Robustness Checks 
One issue we have in the analysis is that a significant number of children 
‘ have zero parental childcare time (about ten percent among all children). 
Although the childcare time could be zero, it may also be a missing value but is 
entered into the data set as a zero. To solve this problem, we restrict our OLS 
and 2SLS analysis to a sample of children who have non-zero parental childcare 
time. 
Results of regressions using this restricted sample are reported in Tables 6 
and 7. Generally speaking, the results are very similar to those with the whole 
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sample. The variable maternal childcare time is still negative and significant, 
with magnitudes almost the same as those in Tables 4 and 5. The results 
regarding the paternal childcare time change with the significance levels improved 
for the variable for both OLS and 2SLS regressions. These results indicate that 
in general the previous findings cannot be driven by measurement errors in the 
childcare variables, but with the restricted sample, the paternal childcare time 
shows a more significant impact on child's school enrolment age. 
The second issue one might worry about is the potential multicollinearity 
‘ t h a t might be brought about by having a number of permanent price variables in 
the 2SLS regressions. To check whether multicollinearity is a serious issue, we 
run 2SLS regressions without these price variables. Of course, the identification 
is valid in this case only if we assume that the lagged prices do not have any 
w 
independent impact on school enrollment age even without these permanent 
prices. 
Regression results are reported in Table 8. Again, the results of 2SLS 
regressions without permanent prices (with non-zero childcare time by parents) 
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are very similar to those in Tables 5 and 7. These regressions seem to suggest 
that even if prices may directly affect the school enrolment decisions, their effects 
should be rather weak. So, our identification strategy can apply even without 
controlling the permanent prices in the second stage regression. 
Finally, the linear regressions, i.e., OLS and 2SLS, cannot deal with 
another issue of our data, sample censoring. Sample censoring happens because 
we do not observe the school enrolment age of children who had not enrolled in 
school by the survey time in 1989. In total, thirty percent of the children are 
censored out in our sample. 
To deal with this censorship problem, following Alderman et al.'s practice 
in 2001，we employ the probit regressions to estimate the probability of a child 
enrolling in school by the age of six. The dependent variable is an indicator that 
equals one if a child is enrolled in school at or before the age six and equals zero 
otherwise. The independent variables are the same as before. Moreover in 
order to deal with the endogeneity problem, we have a two-stage probit estimation. 
The first stage is an OLS regression that is the same as the first stage regression in 
40 
the 2SLS regressions. The second stage is a probit regression with the z-scores 
and childcare time variables predicted from the first stage. 
Results of the second stage probit regressions are reported in Table 9. In 
general, the probit results also support the main hypothesis that maternal childcare 
time helps a child to enroll school on time. The coefficients on the variable 
maternal childcare time are all positive, and significant in general. With more 
time spent by the mother on taking care of the child, it raises the probability of the 
child enrolling in school by the age of six. For example in column (5), in which 
' the coefficient on maternal childcare time is the most significant among columns 
‘ (2), (4), (5) and (6), an increase of maternal childcare time by 22.98 hours per 
week will raise the. probability of the child enrolling in school by the age of six by 
0.83 (22.98 * 0.036). 
Appendices 2 and 3 report the results of the 2SLS regressions on the 
determinants of the child's school enrolment age (without long-run prices) and of 




Poor education of people, especially that of children, is a byproduct of 
underdevelopment. When children have poor education, they will grow up with 
lower labor productivity, and end up being poor (Behrman, 1990). One of the 
goals in economic development is to improve the education of people, especially 
those of children. Understanding the determinants of child educational 
development is the key to design well-functioning policies for improving child 
education. 
In this chapter, we find that the maternal childcare is an important 
determinant of the child's school enrolment age. The finding is robust when we 
control for endogeneity by the IV method. The finding suggests that the 
government may consider policies that encourage more parental, especially 
maternal childcare in the early stages of children's life. 
Chapter 7 Conclusion 
In this thesis, we examine the determinants of child health and educational 
achievement. In addition to the determinants found by previous studies, we find 
that maternal childcare is another important determinant of child health and 
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educational achievement. Our results are robust after controlling for endogeneity. 
To our best knowledge, we are the first to use the actual maternal childcare time in 
estimating the determinants of child health and educational achievement. 
Different to previous studies, child health, maternal education and income do not 
show very significant effects on child education. 
Poor health and education of people, especially of children, are byproducts 
of underdevelopment. When children have poor health or/and education, they 
will grow up with lower labor productivity and end up being poor. One of the 
goals in economic development is to improve the health and education of people, 
‘ especially those of children. Since the maternal childcare is an important 
determinant of child health and educational achievement, the government may 
consider policies that encourage more parental, especially maternal childcare in 
the early stage of children's life. 
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Table 1 ： Summary' Statistics of Variables (Number of children under six = 1187) 
Variables Mean Standard Min Max 
- Deviation 
Children's characteristics 
Male 0.54 0.50 0 1 
Age 3.13 1.62 0 6 
Age squared 12.40 10.61 0 36 
School enrolment age 6.38 1.30 4 14 
School enrolment by age 6 
(l=yes) 0.62 0.49 0 1 
Z-scores -0.64 1.59 -8.35 12.76 
BMI (kg/m^) 16.62 2.27 9.83 29.20 
Daily calorie intake (kcal) 1226.15 523.38 60.29 3220.25 
Parents' characteristics 
Education of mothers (years) 6.61 3.80 0 12 
Education of fathers (years) 7.97 3.03 0 12 
Childcare time by mothers 16.74 22.98 0 98.2 
(hr/week) 
Childcare time by fathers 4.99 13.10 0 90 
(hr/week) 
Height of mothers (cm) 155.57 5.49 140 175 
Height of fathers (cm) 165.87 6.01 147 195 
Parents' average height (cm) 160.00 5.51 140 177 
Age of mother at first birth 26.63 4.90 17 64 
Long-run Price Variables 
Rice 1.26 1.68 0.43 17.95 
‘ Egg 3.37 1.31 0.25 10.28 
Chicken 5.61 2.82 2.9 26.45 
Sugar 2.33 0.85 1.3 9.67 
Soy Sauce 1.02 0.64 0.38 3.15 
Beef 6.21 1.95 3.4 19.03 
Community wage of women 37.10 21.74 0 93.82 
(Yuan/hour) 
�� Community wage of men . 53.89 17.89 5.8 163.48 
(Yuan/hour) 
Other Variables 
‘ Number of children 1.99 0.93 1 6 
Household cash subsidy 9.64 22.79 0 266.9 
(Yuan/month) 
Non-labor income (in 
thousand Yuan) 0.73 3.11 0 50.00 
Per-capita income (in 
thousand Yuan) 0.87 1.14 0 17.33 
Quality of road 3.03 1.22 1 4 
Water source 1.70 0.83 1 3 
Community wage of women 
(yuan/hour) 0.88 4.26 0 45 
Community wage of men 
(yuan/hour) 1.29 7.82 0 186.67 
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Table 2: OLS Regressions on the Determinants of the Body Mass Index (BMI) of a Child 
Variables “ (1) (2) (3) (4) (5) (6) 
Maternal childcare 0.007** 0.007* -0.009 
time (2.01) (1.83) (-1.14) 
Paternal childcare 0.005 0.004 0.0007 
time (0.57) (0.46) (0.11) 
Parental childcare 0.006* 
time (1.77) 
Mother's education -0.032 -0.026 -0.021 -0.012 -0.041 
(-1.41) (-1.28) (-0.89) (-0.55) (-1.62) 
Father's education -0.014 0.009 -0.009 -0.005 -0.019 
(-0.45) (0.36) (-0.33) (-0.17) (-0.69) 
Age -0.746*** -0.767*** -0.821*** -0.785*** -0.776*** -0.790*** 
(-2.71) (-2.89) (-3.00) (-2.92) (-2.92) (-2.97) 
Age squared 0.043 0.044 0.052 0.049 0.048 0.050 
(1.19) (1.24) (1.42) (1.36) (1.34) (1.40) 
‘ M a l e 0.396*** 0.296** 0.328** 0.290* 0.282* 0.268* 
(2.55) (1.98) (2.11) (1.89) (1.84) (1.78) 
Daily calorie intake 0.00002 0.00016 0.00013 0.00018 0.00019 0.00005 
‘ (0.10) (0.96) (0.74) (1.03) (1.11) (0.30) 
Per-capita income -0.033 -0.039 -0.035 -0.009 -0.017 -0.044 
. ( -0 .36) (-0.42) (-0.38) (-0.10) (-0.18) (-0.47) 
Age of mother at -0.023 -0.028 -0.034* -0.026 -0.024 -0.029 
first birth (-1.16) (-1.49) (-1.74) (-1.32) (-1.23) (-1.53) 
、、 
Number of children 0.198* 0.218* 0.236** 0.252** 0.259** 0.220* 
(1.77) (1.84) (1.97) (2.12) (2.18) (1.85) 
“ Household cash 0.009** 0.009* 0.009* 0.009** 0.008** 0.007* 
subsidy (2.04) (1.94) (1.93) (1.98) (1.96) (1.72) 
Non-labor income -0.015 -0.007 -0.012 -0.011 -0.010 -G.OlO 
(-0.74) (-0.34) (-0.60) (-0.55) (-0.52) (-0.51) 
Quality of road 0.022 -0.006 0.015 -0.011 -0.014 -0.018 
(0.35) (-0.10) (0.24) (-0.18) (-0.22) (-0.30) 
Water source 0.057 0.060 
(0.58) (0.61) 
Mother's education 0.002** 
X childcare time (1.99) 
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Number of 
observations 698 650 661 660 660 651 
R squared " 0.1134 0.1383 0.1170 0.1201 0.1200 0.1329 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1，0.05 and 0.01 are noted by 本，•孝，and 
« 
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Table 3: OLS Regressions on the Determinants of the Z-scores for Height of a Child 
Variables (1) (2) (3) (4) (5) (6) 
Maternal 0.0006 -0.0003 0.002 
childcare time (0.29) (-0.12) (0.53) 
Paternal childcare 0.004 0.0009 0.003 
time (1.23) (0.26) (0.81) 
Parental childcare -0.0004 
time (-0.20) 
Mother's 0.010 -0.007 -0.012 0.004 0.010 
education (0.66) (-0.49) (-0.84) (0.23) (0.56) 
Father's -0.011 -0.002 -0.013 -0.019 -0.012 
education (-0.59) (-0.12) (-0.73) (-1.00) (-0.72) 
Age -0.408 -0.133 -0.074 -0.166 -0.401 -0.105 
(-1.36) (-0.85) (-0.48) (-1.00) (-1.33) (-0.69) 
Age squared 0.052 0.016 0.007 0.020 0.051 0.008 
(1.30) (0.71) (0.31) (0.86) (1.26) (0.39) 
Male -0.126 -0.095 -0.102 -0.088 -0.123 -0.136 
- (-1.16) (-0.98) (-1.05) (-0.87) (-1.14) (-1.43) 
Daily calorie 0.00011 0.00005 -0.00004 0.00004 0.00011 0.00003 
intake (0.97) (0.50) (-0.39) (0.35) (0.94) (0.29) 
Parents' average 0.052*** 0.054*** 0.054*** 0.054*** 0.052*** 0.049*** 
height (5.25) (5.98) (5.67) (5.51) (5.07) (5.13) 
Per-capita income 0.012 0.009 -0.010 -0.016 0.015 0.031 
(0.17) (0.14) (-0.15) (-0.24) (0.21) (0.47) 
“ Age of mother at 0.004 . 0.012 -0.001 0.007 0.003 0.005 
first birth (0.30) (1.00) (-0.11) (0.56) (0.28) (0.45) 
Number of -0.285*** -0.331*** -0.239*** -0.270*** -0.290*** -0.269*** 
children (-3.60) (-4.17) (-3.16) (-3.27) (-3.64) (-3.55) 
Household cash -0.003 0.0005 0.0005 -0.0007 -0.003 0.002 
-subsidy (-0.89) (0.18) (0.19) (-0.26) (-0.89) (0.70) 
Non-labor income 0.017 0.018 0.012 0.010 0.018 0.018 
(1.27) (1.51) (0.96) (0.78) (1.26) (1.53) 
Quality of road 0.084* 0.060 0.072* 0.062 0.084** 0.078** 
(1.94) (1.54) (1.85) (1.56) (1.96) (2.02) 
Water source -0.169*** -0.223*** 
(-2.56) (-3.40) 
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• Mother's •0.0006 
education x (-1.07) 
childcare time 
Number of 
observations 693 639 637 653 693 634 
R squared 0.0927 0.1249 0.1050 0.0910 0.0921 0.1297 
Notes: 




Table 4: OLS Regressions on the Determinants of the Child's School Enrolment Age 
Variables ^ (1) (2) (3) (4) (5) (6) 
Z-scores •0.068*** -0.073*** -0.072*** -O.OS7*** -O.OS6*** -O.OS6*** 
(-2.48) (-2.74) (-2.66) (-2.69) (-3.18) (-3.17) 
Maternal -0.003** -0.004** -0.003* -0.004 
childcare time (-2.07) (-2.26) (-1.82) (-1.21) 
Paternal childcare -0.003 -0.007* -0.006 -0.006 
time (-0.77) (-1.85) (-1.45) (-1.48) 
Mother's -0.022** -0.018 -0.022** -0.014 -0.016 
education (-1.99) (-1.64) (-1.96) (-1.31) (-1.22) 
Father's education -0.054*** -0.050*** -0.054*** -0.051*** -0.054*** 
(-3.90) (-3.69) (-3.96) (-3.75) (-3.90) 
Male 0.197** 0.193** 0.189** 0.165* 0.168** 0.175** 
(2.45) (2.44) (2.37) (1.91) (2.12) (2.20) 
Per-capita income -0.018 -0.012 -0.016 -0.055* -0.021 -0.022 
(-0.56) (-0.36) (-0.49) (-1.85) (-0.74) (-0.77) 
Age of mother at -0.028*** -0.029*** -0.028*»* 
‘ f i r s t birth (-2.76) (-2.87) (-2.73) 
Number of 0.146*** 0.128** 0.143*** 
children (2.73) (2.48) (2.68) 
Household cash -0.005* >0.006** -0.004 -0.009**» -0.006** -0.006** 
subsidy (-1.84) (-2.06) (-1.60) (-3.33) (-2.28) (-2.25) 
Non-labor income -0.017 -0.018* -0.017 -0.010 -0.013 -0.013 
(-1.65) (-1.73) (-1.65) (-0.85) (-1.30) (-1.30) 
�� Urban -0.155 • -0.149 -0.179 -0.269** -0.203* -0.206* 
(-1.41) (-1.37) (-1.64) (-2.48) (-1.89) (-1.91) 
„ Mother's 
education x 0.0001 
childcare time (0.30) 
Number of -
observations 725 718 724 726 717 716 
R squared 0.1098 0.1058 0.1091 0.0630 0.0923 0.0950 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1, 0.05 and 0.01 are noted by *’ and 
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Table 5: 2SLS Regressions on the Determinants of the Child's School Enrolment Age，with Long-Run 
Prices 
Variables - (1) (2) (3) (4) (5) (6) 
Z-scores -0.096 -0.164 -0.134 -0.378*» -0.288 -0.163 
(-0.59) (-0.90) (-0.76) (-1.96) (1.39) (-0.80) 
Maternal -0.018* -0.021** •0.020* -0.040 
childcare time (-1.91) (-2.00) (-1.95) (-1.42) 
Paternal -0.050 -0.037 -0.045 -0.057 
childcare time (-1.44) (-1.03) (-1.27) (-1.63) 
Mother's -0.021* -0.011 -0.015 0.0003 -0.035 
education (-1.81) (-0.80) (-1.08) (0.02) (-0.72) 
Father's -0.053*** -0.053*** -0.053*** -0.058*** -0.063*** 
education (-3.71) (-3.62) (-3.13) (-3.08) (-2.96) 
Male 0.153* 0.188** 0.087 0.111 0.081 0.137 
(1.88) (2.30) (0.89) (1.06) (0.77) (1.32) 
Per-capita 0.010 0.035 0.044 0.040 0.068 0.057 
income (0.31) (0.73) (0.94) (0.75) (1.28) (1.04) 
Age of mother at -0.031*** -0.035*** -0.026** 
‘ first birth (-3.02) (-3.26) (-2.05) 
Number of 0.166*** 0.161*** 0.123* 
children (2.80) (2.64) (1.69) 
Household -0.005 -0.006* -0.004 -0.005 -0.004 -0.005 
cash subsidy p .66) (-1.75) (-1.07) (-1.23) (-1.10) (-1.57) 
Non-labor -0.017 -0.022** -0.014 -0.010 -0.013 -0.022* 
income (-1.60) (-2.06) (-0.98) (-0.73) (-0.96) (-1.90) 
、、 
Urban -0.144 • -0.211 -0.278 •0.479** -0.421** -0.343* 
(-0.93) (-1.24) (-1.63) (-2.45) (-2.13) (-1.81) 
Mother's 
education x 0.003 
childcare time (0.83) 
Long-run price -0.188*** -0.167*** -0.237*** -0.189*** •0.188*** -0.197*** 
of rice (-4.37) (-3.54) (-4.13) (-3.27) (-3.22) (-3.02) 
Long-run price 0.032 0.038 -0.005 -0.012 -0.024 0.021 
of egg (0.91) (1.10) (-0.10) (-0.24) (-0.46) (0.43) 
Long-run price -0.018 -0.010 0.004 0.028 0.027 0.026 
of chicken (-0.91) (-0.46) (0.14) (1.06) (0.98) (1.08) 
Long-run price 0.014 0.043 0.060 0.050 0.089 0.075 
of sugar (0.24) (0.73) (0.81) (0.60) (1.01) (0.90) 
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Long-run price -0.165** -0.220*** -0.099 -0.196* -0.146 -0.178 
of soy sauce (-2.40) (-2.81) (-1.03) (-1.86) (-1.28) (-1.61) 
Long-run price 0.034 0.022 -0.017 -0.022 -0.033 -0.035 
of beef (1.38) (0.82) (-0.38) (-0.52) (-0.74) (-0.92) 
Long-run 
community 
wage of -0.006*** -0.005** -0.007*** "0.006** -0.007** -0.007** 
women (-2.81) (-2.20) (-2.58) (-2.31) (-2.50) (-2.48) 
Long-run 
community 0.002 0.002 0.001 0.001 0.002 0.002 
wage of men (1.31) (1.28) (0.65) (0.53) (0.89) (0.86) 
Number of 
observations 710 704 713 713 713 705 
R squared 0.1623 0.0756 -
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1，0.05 and 0.01 are noted by and 
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Table 6: OLS Regressions on the Determinants of the Child's School Enrolment Age (non-zero 
childcare time by parents) 
Variables ' (1) (2) (3) (4) (5) (6) 
Z-scores -0.048* •0.046* -0.046* -0.071** -O.OSe** -0.056** 
(-1.77) (-1.74) (-1.74) (-2.56) (-2.08) (-2.10) 
Maternal -0.003* -0.003* -0.002 -0.003 
childcare time - (-1.82) (-1.74) (-1.62) (-1.14) 
Paternal -0.004 -0.006* -0.006 -0.006 
childcare time (-1.07) (-1.69) (-1.58) (-1.61) 
Mother's -0.031*** "0.031*** -0.031*** -0.026** -0.027** 
education (2.72) (-2.72) (-2.69) (-2.41) (-2.08) 
Father's -0.040*** "0.035** -0.043*** -0.038*** -0.041*** 
education (-2.81) (-2.53) (-3.02) (-2.68) (-2.90) 
Male 0.146* 0.139* 0.136* 0.115 0.117 0.102 
(1.81) (1.75) (1.71) (1.43) (1.47) (1.32) 
Per-capita -0.033 -0.026 -0.028 -0.063** -0.035 -0.035 
income (-0.93) (-0.72) (-0.82) (-1.99) (-1.11) (-1.12) 
, Age of mother at -0.024** -0.026*** -0.025** 
first birth (-2.44) (-2.67) (-2.46) 
Number of 0.129** 0.128** 0.138*** 
children (2.46) (2.45) (2.55) 
Household -0.005 -0.005* -0.004 •0.009*** •0.006** -0.007*** 
cash subsidy (-1.67) (-1.78) (-1.35) (-3.11) (-2.19) (-2.74) 
Non-labor -0.018** -0.019** -0.019** •0.016** -0.015* -0.015* 
income (-2.32) (-2.43) (-2.39) (-2.00) (-1.86) (-1.80) 
Urban -0.122 -0.106 -0.144 -0.184* -0.157 -0.190 
(-1.09) (-0.95) (-1.30) (-1.69) (-1.42) (0.44) 
“ Mother's 
education x 0.0002 
childcare time (0.44) 
Number of 
observations 632 626 631 626 626 623 
R squared 0.1098 0.1091 0.1133 0.0699 0.0983 0.1137 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1, 0.05 and 0.01 are noted by **, and 
++本. 
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Table 7: 2SLS Regressions on the Determinants of the Child's School Enrolment Age, with Long-Run 
Prices (non-zero childcare time by parents) 
Variables “ (D (2) (3) (4) (5) (6) 
Z-scores -0.101 -0.116 -0.145 0.089 -0.124 -0.089 
(-0.68) (-0.74) (-1.00) (0.51) (-0.75) (-0.51) 
Maternal -0.014* -0.025** -0.018* -0.048* 
childcare Ume (-1.71) (-2.05) ' (-1.90) (-1.76) 
Paternal -0.029 -0.065* -0.048 -0.051 
childcare time (-1.02) (-1.79) (-1.65) (-1.53) 
Mother's 0.025** -0.020 -0.023* -0.011 -0.077 
education (-2.09) (-1.56) (-1.78) (-0.73) (-1.35) 
Father's -0.042*** -0.042*** -0.045*** -0.042** -0.052** 
education (-2.85) (-2.79) (-2.90) (-2.46) (-2.37) 
Male 0.104 0.121 0.070 0.041 0.034 0.080 
(1.30) (1.49) (0.77) (0.34) (0.34) (0.76) 
Per-capita -0.0005 0.028 0.024 0.047 0.062 0.032 
income (-0.02) (0.56) (0.62) (0.72) (1.22) (0.53) 
‘ Age of mother at •0.033*** -0.038*** -0.028** 
first birth (-3.06) (-3.48) (-2.24) 
Number of 0.185*** 0.187*** 0.137** 
children (3.08) (3.06) (1.97) 
Household cash -0.004 -0.005* -0.004 赴010*** -0.005 -0.005 
subsidy . (-1.51) (-1.74) (-1.20) (-2.64) (-1.53) (-1.64) 
Non-labor -0.021** -0.028*** -0.021** -0.033** -0.028*** 办026*** 
income (-2.45) (-2.93) (-2.45) (-2.46) (-2.80) (-2.66) 
w 
Urban -0.135 -0.151 -0.231 -0.177 -0.304 -0.252 
(-0.83) (-0.87) (-1.32) (-0.89) (-1.54) (-1.21) 
Mother's 
education x 0.004 
childcare time (1.18) 
Long-run price -0.159*** •0.149*** -0.186*** -0.218*** -0.182*** -0.197*** 
of rice (-4.16) (-3.51) (-4.05) (-3.01) (-3.23) (-3.00) 
Long-run price 0.074*** 0.058* 0.077** -0.017 0.020 0.064 
of egg (2.61) (1.73) (2.41) (-0.29) (0.40) (1.33) 
Long-run price •0.034* -0.020 -0.025 0.036 0.022 0.019 
of chicken (-1.71) (-0.87) (-1.10) (1.14) (0.87) (0.73) 
Long-run price -0.042 0.023 -0.033 0.153 0.067 0.077 
of sugar (-0.82) (0.33) (-0.57) (1.21) (0.71) (0.77) 
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Long-run price -0.191*** -0.249*** -0.140 -0.106 -0.175 -0.222** 
of soy sauce (-2.71) (-3.08) (-1.59) (-0.70) (-1.41) (-2.07) 
Long-run price 0.057** 0.030 0.030 -0.086 -0.040 -0.036 
ofbeef (2.30) (0.99) (0.76) (-1.52) (-0.88) (-0.81) 
Long-run 
commimity -0.007*** -0.005** -0.007*** •0.005 -0.007*** -0.007*** 
wage of women (-2.96) (-2.50) (-2.94) (-1.52) (-2.54) (-2.61) 
Long-run • 
community 0.004* 0.003 0.003 -0.001 0.002 0.003 
wage of men (1.89) (1.51) (1.39) (-0.37) (0.76) (1.06) 
Number of 
observations 620 615 616 624 615 614 
R squared 0.1902 0.1191 0.1052 - . . 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1，0.05 and 0.01 are noted by and 
、、 
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Table 8: 2SLS Regressions on the Determinants of the Child's School Enrolment Age (non-zero 
childcare time by parents) 
Variables (1) (2) (3) (4) (5) (6) 
Z-scores -0.108 -0.114 -0.133 -0.154 -0.075 -0.081 
(-0.90) (-0.88) (-1.06) (-1.23) (-0.58) (-0.64) 
Maternal -0.024*** -0.021** -0.022** -0.020 
childcare time (-3.16) (-2.50) (-2.52) (-0.85) 
Paternal -0.032 -0.045** -0.042** >0.043** 
childcare time (-1.67) (-2.28) (-2.17) (-2.18) 
Mother's -0.030** -0.019 -0.025** -0.011 ^ .003 
education (-2.57) (-1.47) (-2.04) (-0.78) (-0.05) 
Father's -0.038*** •0.041** -0.046*** -0.049*** -0.050** 
education (-2.61) (-2.53) (-2.91) (-2.83) (-2.51) 
Male 0.138 0.120 0.091 0.035 0.049 0.028 
(1.67) (1.35) (1.04) (0.36) (0.51) (0.29) 
Per-capita -0.030 0.016 0.005 0.024 0.041 0.045 
income (-0.86) (0.28) (0.15) (0.51) (0.89) (0.85) 
“ Age of mother at -0.024** -0.029*** -0.021* 
first birth (-2.38) (-2.63) (-1.79) 
Number of 0.116** 0.129** 0.100 
children (2.02) (2.10) (1.60) 
Household -0.005 -0.006* -0.004 -0.008** -0.006** "0.008** 
cash subsidy (-1.51) (-1.89) (-1.21) (-2.26) (-1.99) (-2.27) 
Non-labor -0.017** -0.027*** -0.018** •0.025*** ^.027*** •0.279*** 
�� income (-1.99) (-2.66) (-2.14) (-2.71) (-2.74) (-2.62) 
Urban -0.176 -0.147 -0.280* -0.333* -0.253 -0.279 
(-1 10) (-0.83) (-1.69) (-1.94) (-1.46) (-1.68) 
Mother's 
education x •0.0004 
childcare time ("0 12) 
Number of 
observations 632 626 631 626 626 623 
R squared 0.1038 - 0.0221 - . _ 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1, 0.05 and 0.01 are noted by * ， a n d 
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Table 9: The Second Stage Probit Regressions on the Child's School Enrolment by Age 6，with Long-Run 
Prices 
Variables “ (1) (2) (3) (4) (5) (6) 
Z-scores -0.164 -0.046 -0.161 -0.082 -0.021 -0.130 
(-0.63) (-0.17) (-0.61) (-0.38) (-0.09) (-0.49) 
Maternal 0.028* 0.021** 0.036** 0.075 
childcare time (1.93) (2.00) (2.41) (1.68) 
Paternal -0.008 0.001 0.0009 0.007 
childcare time (-0.27) (0.05) (0.03) (0.24) 
Mother's 0.020 0.007 0.020 0.002 0.074 
education (1.22) (0.36) (1.21) (0.12) (0.94) 
Father's 0.057*** 0.066*** 0.056*** 0.068*** 0.088*** 
education (2.84) (3.22) (2.71) (3.22) (2.88) 
Male -0.136 -0.134 -0.140 -0.074 -0.120 -0.162 
(-1.31) (-1.30) (-1.34) (-0.77) (-1.17) (-1.44) 
Per-capita 0.005 -0.030 0.013 -0.014 ^.019 -0.010 
income (0.09) (-0.53) (0.20) (-0.26) (-0.30) (-0.15) 
^ Age of mother at 0.034** 0.036本本 0.034** 
first birth (2.36) (2.53) (2.35) 
Number of -0.242** -0.221** -0.248** 
children (-2.40) (-2.20) (-2.41) 
Household cash 0.008 0.009* 0.008 0.009** 0.011** 0.010* 
subsidy .. (1.53) (1.81) (1.56) (2.18) (2.23) (1.84) 
Non-labor 0.032 0.039* 0.032 0.032* 0.033 0.038* 
income (1.66) (1.92) (1.66) (1.76) (1.68) (1.82) 
、、 
Urban -0.035 0.062 -0.051 0.104 0.085 0.062 
(-0.13) (0.24) (-0.19) (0.46) (0.34) (0.25) 
Mother's 
education x ^ 005 
childcare time (-0.93) 
Long-nm price 0.292** 0.232* 0.285** 0.249** 0 192* 0 227* 
ofrice (2.51) (1.95) (2.40) (2.24) (1.69) (1.79) 
Long-run price -0.012 0.002 -0.016 0.023 0.009 0.006 
ofegg (-0.27) (0.04) (-0.34) (0.53) (0.18) (0.11) 
Long-run price -0.012 -0.025 -0.008 -0.042 •0.048 -0.056 
of chicken (-0.39) (-0.83) (-0.25) (-1.44) (-1.39) (-1.59) 
Long-run price -0.035 0.016 0.035 -0.024 0.025 -0.024 
of sugar (-0.37) (0.17) (0.37) (-0.31) (0.26) (-0.22) 
56 
Long-run price 0.289*** 0.293*»» 0.311** 0.266** 0.294** 0.307** 
of soy sauce — (3.24) (3.28) (2.50) (2.44) (2.38) (2.47) 
Long-run price -0.015 ' -0.006 -0.022 0.013 0.006 0.011 
ofbeef (-0.40) (-0.16) (-0.50) (0.31) (0.13) (0.24) 
Long-run 
community 0.007*** 0.006** 0.007*** 0.007*** 0.006** 0.007*** 
wage of women (2.64) (2.36) (2.65) (2.91) (2.47) (2.58) 
Long-run - • 
community -0.002 -0.002 -0.002 -0.001 -0.003 -0.004 
wage of men (-0.84) (-0.97) (-0.88) (-0.44) (-1.17) (-1.49) 
Number of 
observations 721 721 721 801 721 721 
R squared 0.0963 0.1000 0.0963 0.0693 0.0906 0.0914 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1, 0.05 and 0.01 are noted by and 
、、 
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Appendix 1: Definitions of Variables 
Variables Descriptions 
Children's characteristics 
Male Gender of the child (male= 1) 
Age Age of the child 
Age squared Age squared of the child 
Age of entering school The school enrolment age of the child 
School enrolment by age 6 
(l=yes) The child enters school at or before the age of six (l=yes) 
Z-scores The z-scores for height of the child 
BMI (kg/m^) Body Mass Index of the child 
Daily calorie intake (kcal) Daily calorie intake of the child 
Parents' characteristics 
Education of mothers (years) Number of years of education received by mothers 
Education of fathers (years) Number of years of education received by fathers 
Maternal childcare time Time spent on childcare by mothers 
(hr/week) 
Paternal childcare time Time spent on childcare by fathers 
(hr/week) 
Height of mothers (cm) Height of mothers 
Height of fathers (cm) Height of fathers 
Parents' average height (cm) Average of parents' height 
Age of mother at first birth Age of mother when first gave birth to her child 
Long-run Price Variables 
Rice Average price of rice from 1989 to 1997 
Egg Average price of egg from 1989 to 1997 
Chicken Average price of chicken from 1989 to 1997 
Sugar Average price of sugar from 1989 to 1997 
Soy Sauce Average price of soy sauce from 1989 to 1997 
Beef Average price of beef from 1989 to 1997 
Community wage of women Average community wage of women from 1989 to 1997 
(Yuan/hour) 




Number of children Number of children in the household 
Household cash subsidy 
“ (Yuan/month) Cash subsidies received by the household 
Non-labor income (in Non-labor income of the household 
thousand Yuan) 
Per-capita income (in Pcr-capita income of the household 
thousand Yuan) ‘ 
Quality of road Dummy for quality of road (1-4; 4 is the highest) 
Watersource Source of drinking water (l=undergrouiid water, spring, 
river, lake, rainwater, snow; 2=open well; 3=water factory) 
Community wage of women Community wage of women in 1989 
(Yuan/hour) 
Community wage of men Community wage of men in 1989 
(Yuan/hour) 
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Appendix 2: 2SLS Regressions on the Determinants of the Child's School Enrolment Age 
Variables (1) (2) (3) (4) (5) (6) 
Z-scores -0.073 -0.183 -0.146 -0.312* ^.222 -0.179 
(-0.52) (-1.14) (-0.98) (-1.82) (-1.38) (-1.03) 
Mother's -0.026*** -0.024*** ^.024*** ^.037 
childcare time (-3.36) (-2.60) (-2.70) (-1.24) 
Father's -0.039* -0.054** ^.046* -0.044* 
childcare time (-1.80) (-1.96) (-1.82) (-1.79) 
Mother's -0.022* -0.004 -0.016 0.007 -0.021 
education (-1.95) (-0.26) (-1.31) (0.47) (-0.36) 
Father's -0.054*** -0.054*** -0.059*** -0.058*** -0.068*** 
education (-3.68) (-3.41) (-3.69) (-3.36) (-2.88) 
Male 0.196** 0.181** 0.137 0.075 0.107 0.140 
(2.38) (2.02) (1.51) (0.67) (1.10) (1.28) 
Per-capita -0.018 0.029 0.021 0.049 0.057 0.043 
income (-0.55) (0.55) (0.59) (0.94) (1.25) (0.84) 
Age of mother at -0.028*** -0.03 !•** -0.023** 
first birth (-2.74) (-2.77) (-2.01) 
Number of 0.145** 0.128** 0.110* 
children (2.48) (2.02) (1.74) 
Household cash -0.005* -0.006* -0.004 -0.007* -0.006* -0.006* 
subsidy (-1.79) (-1.88) (-1.44) (-1.91) (-1.88) (-1.74) 
Non-labor -0.017 •0.024** -0.017 -0.014 "0.021* 4).021* 
income (-1.58) (-2.09) (-1.52) (-1.13) (-1.90) (-1.95) 
Urban -0.158 -0.253 -0.305* -0.540*** ^.402** -0.382** 
�� (-1.07). (-1.45) (-1.88) (-2.82) (-2.24) (-2.13) 
Mother's 
education x 0.002 
“ childcare time (0.47) 
Number of 
observations 725 . 718 724 726 717 716 
R squared 0.1098 -
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1，0.05 and 0.01 are noted by and 
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Appendix 3: The First Stage Probit Regressions on the Child's School Enrolment by Age 6 
Variables _ (1) (2) (3) (4) (5) (6) 
Z-scores 0.041 0.042 0.043 0.066 0.052 0.051 
(1.07) (1.10) (1.13) (1.79) (1.37) (1.34) 
Mother's childcare 0.004 0.003 0.003 -0.003 
lime (1.65) (1.29) (1.34) (-0.62) 
Father's childcare 0.007 0.006 0.007 0.007 
time (1.37) (1.19) (1.29) (1.29) 
Mother's education 0.021 0.019 0.020 0.017 0.004 
(1.55) (1.38) (1.47) (1.23) (0.27) 
Father's education 0.046*** 0.048*** 0.048*** 0.051*** 0.048*** 
(2.73) (2.82) (2.84) (3.05) (2.87) 
Male -0.130 -0.129 -0.117 -0.102 -0.104 -0.096 
(-1.33) (-1.32) (-1.20) (-1.06) (-1.07) (-0.99) 
Per-capita income 0.024 0.020 0.020 0.067 0.029 0.027 
(0.45) (0.37) (0.37) (1.18) (0.54) (0.48) 
Age of mother at 0.022* 0.023* 0.022* 
first birth (1.90) (1.93) (1.81) 
Number of children -0.120* -0.125* -0.115* 
(-1.90) (-1.98) (-1.82) 
Household cash 0.008* 0.009* 0.008* 0.012** 0.010本+ 0,010*» 
subsidy (1.71) (1.74) (1.69) (2.46) (1.97) (2.03) 
Non-labor income 0.023 0.026 0.023 0.022 0.021 0.021 
(1.28) (1.37) (1.30) (1.17) (1.14) (1.18) 
�� Urban 0.211- 0.217 0.219 0.266* 0.237 0.231 
(1.51) (1.54) (1.55) (1.89) (1.68) (1.63) 
Mother's education 0.0009 
X childcare time (1.49) 
Number of 
observations 736 736 736 736 736 736 
R squared 0.0571 0.0600 0.0598 0.0413 0.0564 0.0587 
Notes: 
Numbers in parentheses are t statistics. Significance level 0.1，0.05 and 0.01 are noted by * ， a n d 
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